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(54) Title: DISPLAY TERMINAL 



(57) Abstract 



A display terminal, for example in the form of a telephone handset 
(1), includes a display (5) and a keypad (6) for entering data into the 
terminal. Associated with the display are four "context sensitive" keys 
(7-10) which are positioned in relation to the display in such a way 
that the display itself indicates the current purpose of the keys. The 
displayed purpose of each key may change, under the control of the 
electronic circuitry and underlying computer program, in accordance with 
the context of the terminal - in other words, its current operational state. 
The use of such context sensitive keys should enable a reduced number 
of keys to be used and to avoid, at least for the most common functions, 
the requirement to press multiple keys. 
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"DISPLAY TERMINAL" 

This invention relates to display terminals, that is terminals for 
5 control, data entry or similar purposes, and which comprise a number of 
keys, a display and associated electronic circuitry for carrying out the 
functions of the terminal. 

Such terminals, which are generally portable, are used for a wide 
variety of control, data entry and similar applications. Examples include 
10 mobile telephones and control equipment for machinery. Their portability 
imposes constraints on the desirable size and weight of the terminal and 
efforts have for long been made to reduce both the size and weight whilst 
at the same time maintaining the functionality of corresponding fixed 
equipment. 

15 One way to achieve both size and weight reduction is to reduce the 

number of buttons on the terminal. This can be achieved, for example, by 
allocating sequences of key strokes to particular functions, with the lesser- 
used functions being allocated the more complicated sequences. 
However, this method is not user friendly because, for efficient operation, 

20 the user is required to leam the keystroke combinations, and the 

requirement to press at least two, and often more, keys in sequence slows 
down the operation. 

The present invention seeks to enable a reduced number of keys to 
be used but to avoid, at least for the most common functions, the 

25 requirement to press multiple keys. 

According to the invention, there is provided a terminal comprising a 
display, one or more keys, and electronic circuitry for carrying out the 
functions of the terminal in accordance with user input via said key or keys, 
said terminal being characterised by means for displaying, on said display, 

30 the function of the or each key according to the current context of the 
terminal. 
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The invention is particularly directed at terminals which are portable 
and which are connected to their associated machinery by physical wires - 
trailing leads or the like - or by wireless methods, including infra-red. 

Preferably the or each key is physically positioned in relationship to 
5 the display such that the user can readily make a visual connection 
between a particular key and the display of its function. 

For the purpose of the invention, the electronic circuitry includes 
means, advantageously software controlled, for determining the current 
context of the terminal and for displaying on the display a function for each 
10 key appropriate to that context. By context is meant the current 

operational state the terminal is in in the sequence of operations dictated 
by the terminal's functionality. Changes in context may result from user 
intervention — for example the user pressing a particular key — or from 
external events not under the control of the user - for example a signal 
15 received rom outside the terminal which instructs the terminal to take some 
action. 

The concept of context may be likened to navigating around menus 
on a computer screen - when the computer is first switched on, a first 
menu appears and the computer waits for the user to choose what to do 

20 next. This could be regarded as a first context of the computer. When the 
user makes a selection, the computer may then present a further menu, 
and waits once again. This could be regarded as a second context of the 
computer. In this example, the context change from the first context to the 
second context was made by user intervention - typically by the user 

25 pressing one or more keys - but the context could also change as a result 
of an event not under the control of the user, such as the completion of 
some operation under the control of the terminal, or some external 
intervention received by the terminal. For the purpose of receiving such 
external interventions, the terminal may further comprise means whereby it 

30 may exchange signals with the exterior, using hard wiring or wireless 
means. 
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Although in theory only one key needs to be provided, in practice the 
functionality required of most terminals will require multiple keys, typically 3 
or 4. These "context-sensitive" keys may be the only keys on the terminal. 
More likely, however, the terminal will include additional non-context- 
5 sensitive keys for data entry or other purposes, for example an alpha 
numeric keypad. The context-sensitive key or keys are advantageously 
arranged in physical proximity to the display; in the case of a large multi- 
line display, it is preferred that a particular area of the screen is allocated to 
providing the display for indicating the function of particular context- 
10 sensitive keys, the keys being physically arranged so that the user can 
make the association with the displayed function, and the particular key. 
In the case of overcrowding, physical indicia may be used to make the 
visual association between the key and its displayed function. 

In certain circumstances, means may be provided for highlighting 
is the function display of a particular key in order to direct a user's attention to 
that key. For example, this may be achieved by colouring the function 
display for a particular key differently to the others, or making it blink. 

It will be seen that the displayed functions of the context sensitive 
key or keys are provided by the electronic circuitry which in turn will be 
20 under the control of software or firmware. Thus the basic terminal could 
initially be made general purpose in the sense that it carries out only 
functions which are common to all or a group of applications, the electronic 
circuitry being controlled by software or firmware packages which are 
installed on the terminal to give it specific desired functionality. Thus, to 
25 give the example of a telephone terminal, a general purpose telephone 
terminal, having basic functionality associated with all telephone systems 
may have installed on it software or firmware which is operable to control 
the electronic circuitry to give more specific functionality, such as:- 

Hospital telephone system 
30 Telephone call centre 

Financial application 
Business communications system 
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Different language systems 
Once the particular package has been Installed in the terminal the 
context sensitive operation, as described above, will be dictated by the 
particular features available from that package. The specific example of a 
5 business communications application will be described in detail below, by 
way of example only, and with reference to the accompanying drawings in 
which:- 

Figure 1 is a plan view of a display terminal for use in the present 
invention, in the form of a handset forming part of a telephone system; 
10 Figure 2 is a simplified block diagram of the electronic circuitry within 

the terminal; and 

Figures 3 to 8 are block diagrams showing the sequence of potential 
actions and screen displays during operation of the handset of Figure 1. 
Referring firstly to Figure 1 the terminal takes the form of a handset 

15 1 for use in a business communications system. The handset 1 comprises 
a handheld casing 2 which contains the electronic circuitry which operates 
the telephone. This includes a microprocessor and associated circuitry 
controlled by a software package and a transceiver by which the handset 
may communicate by radio with a base station or stations (not shown) 

20 which will normally be hard-wired to the public telephone network for 

external communications. In any one system, a plurality of handsets 1 will 
be provided and, depending upon the circumstances of operation, possibly 
more than one iinked-base station as well. The handsets can accordingly 
communicate with one another internally, via the base station or base 

25 stations, or externally via the base station and the public network. 

As is conventional in such handsets, there is provided an earpiece 3 
and microphone 4, a display 5 and a keypad 6 containing 0-9 keys and 
other conventional control keys. 

In the handset of the invention, four extra buttons 7-10 are provided 

30 immediately beneath the display 5. These are the context sensitive keys 
referred to above, and their purpose will change according to the context 
that the handset is currently in. The display 5 is set up so as to 
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dynamically display the current purpose of each of keys 7-10 in a manner 
which will enable the user to make the association between the displayed 
purpose and the particular key to which that purpose applies. To this end, 
arrowheads 1 1 or similar indicia may be printed on the handset to clarify 
the physical association between a particular area of the display 5, and 
each of keys 7-10. 

Only the lower line of the display 5 needs to be used for this 
purpose; the remainder of the display can be used in the conventional 
manner. 

Referring now to Figure 2 there is shown a simplified block diagram 
of the electronic circuitry which operates the telephone. Central control of 
the operation of the circuitry is realised by a dedicated microprocessor 12 
having a memory 13. The display output from the microprocessor is taken 
via a display driver 14 to the display 5. Communication with the base 
station(s) is achieved by means of a transceiver 15 having an antenna 16 
which is in two way contact with the microprocessor via a modem 17. 
User input to the microprocessor is made via the keypad 6 or context 
sensitive keys 7-10. 

The main objective of a context sensitive user interface is to offer a 
simple and obvious terminal operational paradigm for end-users. 
Communication systems are becoming increasingly complex. For 
example business communications systems have developed numerous 
software features, network capabilities and vertical applications. 
Communication system manufacturers are continually enhancing their 
offers with additional features with each new release. Business 
communication terminals, with their associated user interface, provide the 
primary means of realising these new feature capabilities for end-users. In 
addition to new features, end users also demand smaller terminals to 
cons rve desk space. Because of these contradictory requirements, 
traditional business communications terminals are very complex and 
require special training in order to use them. 
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ln general, wireless terminals are very compact in size, and light- 
weight, so that they may be easily carried. The smallness in size limits the 
amount of physical space available for user interface design. In addition, 
users would like to see the same set of features that are offered on wired 
5 business terminals to also be available on wireless terminals. These 

requirements makes the wireless terminal user interface extremely complex 
in nature. The use of context sensitive keys hides the complexities of such 
wireless business communication interfaces and provides a simple and 
easy to use user interface to end-users. 

io Figures 3 to 8 show the sequence of operations in an exemplary 

business communications system. In these Figures, each of the boxes is 
a diagrammatic representation of the display 5 and in particular the bottom 
line thereof which displays the appropriate purpose for each of the buttons 
7-1 0 on the handset. It will be noted that the displayed purpose may either 

15 be a feature optior or a user action. As can be seen, codes have been 
used to express the purpose of the keys in a way which will fit on the 
available width of display but at the same time be readily meaningful to the 
user. The meaning of these codes is as follows:- 





Dir 


system directory 


20 


Pers 


personal directory 




Redl 


redial 




> 


overflow - press for more selections 




SAC 


send all calls 




LWC 


leave word calling 


25 


Tran 


transfer 




Hold 


hold 




Conf 


conference 




ACBk 


Auto-Callback 




Drop 


drop a party from a conference call 


30 


Exit 


exit 




DND 


do not disturb 




Add 


add new name to directory 
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OK 


No 


no 


Num 


number 


Call 


rail 

Oct II 


Edit 


edit directory entry 


Name 


name 


Yes 

Erase 


yes 

pracp 


Del 


delete character 


» 


move through displayed names 


« 


backspace 


CFwd 


Call Forward 


Aans 


Auto-Answer 



The boxes in Figures 3 to 8 also show the line of display 5 above the 
15 bottom line which, if not blank, displays some appropriate message, 
according to the context. Each of the boxes shows the display in a 
particular context, as a reference represented by number for the context, 
such as 1-100 or H-102, together with a title to assist clarity; these are not 
however, displayed. The lines between boxes represent the route taken 
20 when particular keys 7-10 are pressed. 

A typical width of display 5 is 102 pixels, which gives 17 characters. 
The labels for the keys 7-10 are a maximum of 4 characters each, with at 
least 2 pixels in between. 

Reference is now made specifically to Figure 3 which illustrates a 
25 basic call. When idle, the handset displays the "Home screen" 1-1 00/1-1 01 . 
In this context, the user's name may optionally appear in the line above the 
bottom line. 

m 

The home screen is actually comprised of two individual contexts: I- 
100 and 1-101 . The primary context 1-100 in idle mode is programmed to 
30 offer the following labels for the context sensitive keys:- 

Key 7: Dir 
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Key 8: Pers 
Key 9; Redl 
Key 10: > 

In the event that an external call is received, via the handset 
5 transceiver, the context of the handset 1 changes to 1-103. In context I- 
103, the display displays a text such as "INCOMING CALL" in the line 
above the bottom line, but nothing is displayed in the bottom line because 
none of the context-sensitive keys 7-10 are active at this time. If a line is 
established with the incoming caller's telephone, then the context of the 
10 terminal changes to C-100, with the screen display illustrated. 

The online condition is actually composed of three contexts: C-100, 
C-101 and C-102 because the number of options is greater than four, 
which is the number of context-sensitive keys. Accordingly, the right-hand 
option (key 10) for each of contexts C-100, C-101 and C-102 is ">", namely 
is "press for more choice. >"-. 

Returning to the home context 1-100, we will consider what happens 
when each of the keys 7-10 is pressed:- 
Kev 7 (Dirt 

Pressing key 7 causes the handset to change to context S-100 
20 which is shown in detail in Figure 6. Context S-100 is the system directory 
and this fact is displayed. On the bottom line, the only active context- 
sensitive key is key 1 0, "Exit" which returns the user to the home context I- 
100, or whichever other context they came from. Entry of digits from the 
keypad 6 when in context S-100 will automatically institute a search of the 
25 system directory for the name being entered, and the handset moves to 
context S-101 , with the name being displayed on display 5 as it is entered. 
From context S-101, the pressing of key 1 0, "Exit" will return the 

m 

user to the home context 1-1 00, or whichever other context they came from. 
Pressing of key 8, "Call" will cause the handset to change to the first of two 
30 dialling contexts L-100 and L-101 , shown in Figure 3, in which dialling to 
the selected caller, via the wireless link, is ffected. In the event that the 
call is answered, the handset changes to the online context C-100, referred 
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to above. In the event that the call fails, various options are available, as 
shown, within the dialling contexts L-100 and L-101, by pressing the 
appropriate context-sensitive key 7-10 as shown in the labels in the bottom 
line of the display in contexts L-100 and L-101. 
5 KEY 8 (Persl 

Pressing key 8 from the home screen 1-100 causes the handset 
context to change to M-1 00 which is shown in detail in Figure 7. Context 
M-100 is the entry context to the individual user's personal directory 
contexts M-100 to M-1 07. With the explanation already given, it should be 

10 clear how a name can be found from the directory, and dialled. Another 
option from context M-100 is context sensitive key 7 (Add) which enables 
the user to add a new name to their personal directory. Incidentally, this 
directory may be stored locally in the handset or, more likely, in the base 
unit or other system electronics. Context M-1 01 gives three options, «, 

15 Exit and OK on the context sensitive keys (key 8, 9 and 10). In addition, 
the dialpad 6 can be used to enter a new name to be added to the personal 
directory. To do this, letters are entered using the dialpad. The keys 2 to 
9 each have 3 or 4 letters associated with them. Letters are selected by 
pressing the key the correct number of times. For instance 2 is labelled 

20 ABC, one press gives A, 2 -B and 3 -C. Entry of a letter is terminated by 
starting to select the next letter using a different key. # is used as a 
termination character if necessary. For instance to enter the letters BA the 
sequence 22#2 is used. This distinguishes it from C which would be 222. 
The « option (key 8) can be used to backspace if a mistake is made. 

25 Spaces are indicated by *. Entry of letters, spaces and backspace leaves 
the handset in context M-1 0 1 . The final option from context M-1 00 is 
context sensitive key 1 0 (Exit) which has the same effect as described 
above. 
Key 9 (Redl) 

30 Pressing key 9 causes the handset to change to dialling context L- 

100/L-101 which has already been discussed. 
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Key 10 (>;> 

Pressing key 1 0 causes the handset to change to home context I- 
101 which provides two further home context options, namely context 
sensitive key 8 (SAC) and context sensitive key 10 (>) which returns the 
5 user to context 1-1 00. 

It is believed that the details given above of the various options and 
actions which are possible from the home screen are sufficient for an 
understanding of the remaining figures without detailed explanation. It will 
be noted that some of the options from some of the contexts are not shown 
io in detail, for the sake of ciarity. This applies to the following options:- 

SAC 
LWC 
DND 
CFwd 

15 Aans 

Acbk 

Of the remaining drawings, Figure 4 describes the contexts involved 
in conference dialling which is one of the options from the online context C- 
100 (key 9), Figure 5 describes the contexts involved in holding an online 

20 call from the "hold" option in online option C-100 (key 8), Figures 6 and 7 
describe the contexts involved in the system and personal directories 
respectively, as already described, and Figure 8 describes the contexts 
involved in transferring a call, which is one of the options from the online 
context C-1 00 (key 7). It will also be noted that some contexts, such as 

25 the system directory context S-100, can be accessed from different places, 
and where the user will return to will depend upon where they accessed 
from. 

The following specific notes will assist an understanding of certain 
contexts in Figures 4, 6 and 7:- 

30 In context D-1 03 (Figure 4), if option Drop is selected (key 9) and the 

number of persons (n) on the conference call is greater than 3, then the last 
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party added will be dropped from the call, the number n is reduced by 1 , 
and the context remains as D-103. 

In context S-101 (Figure 6) selection of the Next option (key 7) will 
move to the next name on the directory list and leave the handset in 
5 context S-101. If digits are pressed in context S-101, these digits will be 
converted to their associated letters (see keypad 6 in Figure 1), and used 
to match the names currently in the directory. Further digits are used to 
extend the search. The handset remains in context S-101 . 

Context M-102 (Figure 7) is similar to context M-101, referred to 
10 above, but numbers are entered instead of letters. The use of the » key 
is the same as for context M-101 . Context M-1 05 is used to edit an 
existing entry in the personal directory, following selection of the Edit option 
from context M-1 07 (key 7). The » key is used to move through the 
displayed names. The DEL key (key 9) will delete the current character. 
15 Use of either of these leaves the handset in context M-105. 

The computer program which controls the operation of the terminal 
including, in particular, the functions of the context sensitive keys, is run on 
the microprocessor 12 in association with the memory 3 illustrated in 
simplified manner in Figure 2. The attached Appendix comprises a 
20 program listing in "C" to show how the state table which drives the context 
sensitive keys might be implemented in software. The listing will be 
understood by those skilled in the art, and will not be described in detail. 

Although described above in relation to a generalised business 
communications package, it will be clear that the invention can be applied 
25 to a variety of situations. End-users can download to their hardware 
system various firmware packages to customise their communication 
operations. As an example, in a hospital environment, a special software 
package may be downloaded to the wireless terminal through the hardware 
system in order to support specialised hospital features like Nurse Call, 
30 Silent Page, Consult Mode and Paging features. As a second example, in 
a call centre environment, the operation of the softkeys will change to 
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provide support for call centre application features like After Call Work, 
Auto Answer, Available to take call, etc. 

The value and benefits of context sensitive terminals are seen to be 
the following:- 

5 1 ) The context sensitive "softkey" operation will make feature access 
easier by providing the most appropriate set of choices to the end-user that 
are a function of the current state of the terminal. These choices are 
derived based on historical profiles of user actions. Context sensitive 
operation analyses the huge list of terminal features and displays the 
l o features that are most appropriate in each mode of operation of the 

terminal. Because of this, the user will not have to search for applicable 
features from a huge list. As appropriate, only desired features will be 
presented to the users through the context sensitive keys. 

2) User errors and mistakes through inappropriate choices are 

15 significantly reduced since the di play presents only the applicable features 
in the various modes of the terminal. 

3) Productivity and efficiency are greatly improved since context 
sensitive softkeys make features access obvious, feature operation easy, 
and reduces error conditions. 

20 

4) Switch manufacturers will not be burdened with how to present their 
communications features to portable terminals. Context sensitive portable 
terminals may be adapted to support any kind of feature set from various 
communication systems through to customisation of the context sensitive 

25 operation. 
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APPENDIX 



» include 
*incl * 
Sir.cl* .e 
# include 
» include 
# include 



<ar.s i_c . h> 
"ui . h" 
•uill .h" 
" filein.h" 
"displavl .h 
•* helo.h" 



^define MAX_CIR_ENTRIES 50 
S define >1AX_ZNTRY_LENGTH 50 

void push.state (char s tate_to_save ) ; 

char pop_stace (void) ; 

void select_new_line (void) ; 

void per s_naune__fwds pace ( void) ; 

void clear_all_lamps (void) ; 

void clear_all_icons (void) ; 

void clear_lines (void) ; 



/*Soft kev 
nsigne 

( 



\ 

j * 



menus follow use " . ■ alone for blank 

unsigned char menu_lines [max_UT_s races ][ 40 ] = 

"Dir Pers Rdl >\0">, 
". SAC . >\0"), 
" . - . . \0") , 
"Dir Pers Rdl >\0"}, 
" . . SAC LWC >\0" } , 
"Tran Hold Conf >\0 
"DND CFwd AAns >\0 M }, 
"ACBk SAC LWC >\0"}, 
"Dir Pers Redl AO"}, 
"Dir Pers Redl . \0"}, 
"■ . • -\0"}, 
"... Exit\0"}, 
"Next Call . Exit\0"} 
. Exit\0" }, 
Exit Ok\0"} , 
Exit OK\0" } , 
No OK\0" } , 

No OK\0" } , 
» Del OK\0" } , 



soft key menu fields */ 



/ 


*I- 


100 


V 


/ 


*I- 


101 


*/ 


/ 


*I- 


103 


*/ 


/ 


*L- 


100 
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101 


V 
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*C- 


100 


V 


/ 


*C- 


101 


*/ 
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*C- 


102 


*/ 
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*H- 


100 


*/ 
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101 


*/ 
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102 


*/ 
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*s- 


100 


*/ 


/ 


*S- 


101 


*/ 


/ 


*M- 


100 


*/ 
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*M- 


101 


*/ 
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*M- 


104 


*/ 


/ 
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/ 
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*/ 


/ 
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*/ 
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*T- 
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*/ 


/*T- 


101 


*/ 


/ 


*T- 


102 


*/ 


/ 


*D- 


100 


*/ 


/ 


*D~ 


102 


*/ 


/ 


*D- 


103 


*/ 



} 



/♦Last 



"Add 
" - « 
" . « 
"Num 
"Name 
"Erase 



"Yes No . Exit\0" } , 
"Edit Call Exit . \0 
"Dir Pers\0"}, 
"Tran . Exit\0"}, 

. . .\0->, 
"Dir Pers\0" } . 
" . - Conf Drop\0 M ) , 
n . . Conf Drop\0" } , 
state*/ (-. . . .\0"}, 



} 



^. ern ^ ns ?;^ ned char current^line, current_prog_key ; 
unsigned char speed_prog_key; 
unsigned char cond_s tate ; 

unsigned char sound_byte (MAX_SOUNDS ] [ 2 ] = ("1\0"}; 
message_struct task_message ; 

static event_struct null_ui_struct = {0,0,UI_00>; 

static event_struct Ul.table [max_UI_states ) (max_UI_events j 



( 



EVENT 



NEXT 
STATE 



ACTION 



/ 
( 



1-100 - On hook a */ 

(digit_key , 
{line_key, 
(sof t_key_l , 
{sof t_key_2, 
(sot t_key_3 , 
(sof t_key_4, 
(prog_key, 
(call_ir.ccming. 



L_100, 

t_100, 

S«100, 

M_100, 

L_100, 

I_101, 

COND, 

I_103 . 



s tart_dialling_digit 

start_dialling_Iine_key 
main_dir 

pers_dir 

call_display 

nonaction 

prog__key__press 

get_incoming_call 
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I-10I - On hook b 

{digic__key , 
{ line_key , 
{sof z_key_2 , 
{ so f r:_key_4 , 
{prcg_key , 
{0,0,UI_00} , 
(0,0, UI_00} , 
{ call_incoming , 



L_I00. 
L_100, 
I_100, 
I_102, 
COND, 



I_103. 



scart:_dialling_di 

scart_dialling_li 

send_ali_cails 

nonaction 

pr og_key_pr es s 



r.e_key 



g e t _ i nc omi ng_c all 



* 



>, 



1-103 - Incoming call */ 



{ this_line_Jcey , 
{0,0,UI_00), 
(0, 0, UI_00} , 
(0, 0,UI_00} ( 
(0, 0,UI_00} , 
{0, 0,UI_00} , 
{0, 0,UI_00} , 
(0, 0, UI_00} 



C_100, 



ans wer_incoming_c all 



L-100 - dialling call 



{digic_key , 
{sof t_key_l , 
{sofc_key_2, 
{sof t_key_3 , 
{sof c__key__4 , 
{end__key, 
{ call_connect, 
{0, 0,UI_00} , 



L_100, 
S_100, 
M_100 , 
L-100, 
L-101. 

1-100, 
C_100, 



dial_digit 

rnain_dir 

pers_dir 

o f f _hook_redi al 

nonaction 

end_call 

oucgoing_call_answered 



L-101 - dialling b */ 

{ digi c_key , l_1 0 1 , 

(sofc_key_l, L_101, 

{soft_key_2, L 101, 
{0,0,UI_00}, 
(0, 0,UI_00} , 

{end_key, I_100, 

(call^connect, c 100 

{call .incoming, i 103 



dial_digit 

send_all_calls 

leave_word_calli-g 



end_call 

oucgoing_call_answered 
get_incoming_call 



} , 



}, 



} , 
} , 



C-100 - on line a */ 

{ sof t_key_l , t_100 , start.transfer 

sofc_key_2, H_100, hold.line 

{sofc_key_3, D_100, start.transfer 

soft key.4 ( C_101, nonaction 

end_key, I_100, end call 

{0,0,UI_00}, 

{0, 0, UI_00} , 

{0,0,UI_00}, 



C-101 - on line b */ 



(sof t__key_4 , c 
( end_key , j 
{soft_key_l , c 
{soft_key_2, c 
{sof t_Jcey_3 , c 
(0,0,UI_00}, 
{0, 0,UI_00} , 
(0, 0,UI_00} , 



102, nonaction 

100, end_call 

101, do_no c_di s curb 
101 , call_forward 
101, au to_answe r 
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/ 
{ 



.C-102 - on line c */ 

( sof t_key_2 , 
( sof r__key_4 , 
( enc_key , 
(sof t_key_l , 
(so£t_key_3 . 
(0, 0. UI_00) , 
(0, 0,UI_00} , 
(0, 0,UI_00} , 



C_100, 
C_100, 
I_100, 
C_102, 
C_102, 
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s end_a 1 1 _c alls 
no_accion 
end_call 
auto_cailback 
leave_word_cal li; 



/ 
( 



} , 

/* 
/* 

{ 



H-10G - on hold */ 

{ line_key , 
{ this_line_key , 
(soft_key_l, 
(sof t_key_2 , 
{ sof w_key_3 , 
(0, C,UI_00> , 
(0, 0,UI_00) , 
(0, 0,UI_00) , 



H_101. 

LAST, 

S_100, 

M_100, 

H_x01, 



H-101 - hold + new line */ 

no incoming calls at: present:!*/ 



{call_connect , 
( this_line_key , 
{ end_key , 
(digitjcey, 
(soft_key_l, 
(sof t_key_2 , 
(0, 0,UI_00} , 
(0, 0,UI_00} , 



H_102. 

LAST, 

LAST, 

H_101, 

S_100, 

M_100. 



select_new__line 

release_line 

main__dir 

pers_dir 

select_new_line 



outgoing__cal l_answered 

release__line 

end_this_call 

dial_digit 

main_dir 

pers__dir 



/ 
/ 
{ 



H-102 - hold + call 
no incoming calls at: 

(end_key, 
(0, 0,UI_00} , 
(0,0,UI_00} , 
(0,0,UI_00} , 
{0,0,UI_00} , 
(0,0,UI_00} , 

(o,o,ur_oo) . 

(0, 0,UI__00} , 



/ 

present 
LAST, 



i * 



end_this_cal 1 



} . 



/ 
( 



S-100 - system directory -/ 



(digit_key, 
(sof t_key_4 , 
{0,0,UI_00} , 
(0, 0,UI_00} , 
(0, 0,UI_00) , 
(0,0,UI_00} , 
{ call_incoming , 
(0,O.UI_00} , 



S_101, 
LAST, 



1-103. 



search_main_dir 
exit_dir 



) , 
> , 



get_incoming — call 



) , 



/ 
( 



S-101 - system name */ 



(digit_key, 
( sof t_key_l , 
(sof t__key_2 , 
( sof t_key_4 , 
(0,0,UI__00} , 
(0,0,UI_00} , 
( call__incoming , 
(0,0,UI_00}, 



S_101, 
S_101. 
L_100, 
LAST, 



1-103, 



search_main_dir 
scroll_main_dir 
call_display 
exit_dir 



ge t_incoming__ca 1 1 



>, 
} . 
} , 
} , 



/ 



M-100 - local directory »/ 

(digit_key, M_107, 

(sof t_key_l . M__l 0 1 , 

(sort_key_4, LAST, 
(0,0,UI_00) , 



search__pers_ dir 
add_pers_.se art 
exi t_dir 



} , 
>, 
>, 
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} 



( 



} , 

/* 
C 



} , 



) , 

/* 
( 



(0, 0,UI_OO> , 

(0, o,ui_oo> , 

C ca i incoming , 
CO, O.UI_00) , 



I_103 . 



/• M-101 - enter local 



(soft_key_2, 
( so£t_key_4 , 
(sof t_key_3 , 
Cdigit_Jcey, 
(call_connect , 
<0.0,UI_00), 
Ccall_ incoming, 
{0 ' 0.UI_00) , 



name */ 

M-101. 
M_102, 
M_100, 
ML101. 
M_101. 

1^103, 



M-102 - enter local number 

{soft_key_2, 
Csoft_key_4, 
Csof t_key^3 , 
Cdigit_key, 
CO,0,UI_00) , 

(0, o,ux_oo> , 
{ call_iricoming , 
(0, 0, UI_00} , 



M_102, 
M_103 , 
M_100, 
M_102, 



1-103, 



/* M-103 - confirm name */ 

Csoft_key_l, M_104, 

Csoft_key_3, M_105, 

Jj 0 £V ktty - 4 ' M_107, 

co,o,ui_oo>, 

(0, 0,UI_00} , 
CO, 0,UI_00} , 
(0, 0,UI_00} , 
CO,0,UI_00} , 



M-104 - confirm number */ 



{soft_key 1, 
Csoft_key_3 , 
{sof t_key_4, 
{0, 0,UI_00} 
(0,0,UI_00) , 
(0, 0,UI_00} , 
CO, 0,UI_00} , 
CO, 0,UI_00} 



M_103 
M_105 
M_107 
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get_incoming_cail 



} , 



pers_name_backspacf 
pers_number 
exit_dir 
add_pers_name 
pers_name_f wdspac e 

gec_incoming__caIl ■ 



} , 



pers_name_backspace 

pers_dir_save 

exit_dir 

pers_number_fwdspace 



ge t_inc oming_c all 



} . 
> , 
} , 



delete_entry_yn 
edit_pers_name 

exit_dir 



}, 



} . 



edi topers _name 

back_to_pers_dir 

exit_dir 



} , 
) . 
) , 



/ 
( 



M-105 - edit local 

Csof t_key_l, 
{sof t_key_2 , 
Csoft_key_3 , 
{sof t_Jcey_4, 
{0, 0,ui_00} , 
C0,0,UI_00}, 
(0,0,UI_00) , 
(0. 0,UI_00) 



/ 



M_106 , 
M_105 . 
M_105, 
M_107 , 



check_erase 
backspace 
delete_chr 
save_entry 



) , 
} . 
} , 



/ 
C 



M-106 - Confirm erase •/ 



(soft_key_l, 
Csof t_key_2, 
Csoft_key_4, 
{0, 0,UI_00} , 
CO, 0,UI 00) , 
{0, 0,ui_00) , 
CO, 0,UI_00} , 
CO, 0,UI_00} 



M_107, 
M_105 , 
M_107 , 



eras e_ en try 

edit_local" 

scroll_pers_dir 



) , 



M-107 - local name * 
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} , 

/* 
/* 

{ 
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(digit_key, 
( sof t_key_l , 
{sof t_key_3 , 
(sof t_key_2 , 
{ line_key, 
(0, 0, UI_00) , 
{ call_incoming , 
{0, 0, UI_00} 



M_107, 

M_105, 

LAST, 

LAST, 

M_107, 

I_103, 



T-100 - hold for transfer */ 
no incoming calls at present!*/ 



} 



(digit_key, 
{sof t_key_l, 
(sof t_key_2 , 
{call_connect , 
{0, 0,UI_00> , 
(0, 0, UI_00) , 
(0, 0,UI_00) , 
(0, 0,UI_00} 



T_101, 
S_100, 
M_100, 
T_101, 
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> , 



s tar t_dial 1 ing_dig,i Z 
main_dir } t 

pers_dir } , 

answer_call } , 



> , 



/* 
/* 
{ 



T-101 - transfer dialling */ 
no incoming calls at present!*/ 



(sof t_key_l, 
{sof t_key_3 , 
(digit_key , 
{call_connect , 
{0,0,UI_00), 
{0, 0,UI_00} , 
{0,0,UI_00}, 
(0, 0,UI_00} 



T_102, 
LAST, 
T_101, 
T_101, 



coraplete.transfer 
exit_transf er 
dial_digit 

ou t go ing_cal l_answered_b 



} , 
} , 
} . 
} , 



/ 
( 



T_102 - Transfer complete 

(0,0,UI_00), 
(0,0,UI_00), 
(0,0,UI_00}, 
{0,0,UI_00}, 
{0, 0,UI_00} , 
(0,0,UI_00), 
{0, 0,UI_00} , 
(0,0,UI_00) 



/ 
/ 

{ 



D-100 - hold for conf */ 

no incoming calls at present!*/ 



>, 



(digit_key, 
{ call_connect , 
(sof t_key_JL, 
(sof t_key_2 , 
(0, 0,UI_00} , 
(0,0,UI_00}, 
(0, 0,UI_00} , 
{0, 0,UI_00> 



D_100, 
D_102, 
S_100, 
M_100, 



conf _dial_digi t 
ou t go ing_ca 1 l.answered 
main_dir } , 

pers_dir } / 



} . 
}, 



/* 
/* 

( 



D-102 - conf dialling */ 

no incoming calls at present ! * / 



{sof t_key_3 , 
(soft_key_4, 
{0, 0, UI_00) , 
(0, 0,UI_00> , 
(0, 0,UI_00} , 
(0, 0, UI_00) , 
(0, 0,UI_00} , 
(0, 0,UI_00} 



D_103, 
LAST, 



conf _screen_mes sage 
exi t_trans f er 



} , 
} , 



/ 
/ 
( 



D-103 - conf screen */ 

no incoming calls at present!*/ 



(end_key, 
(soft_key_4, 



I_100, 
LAST, 



end^conf 

exi t_trans f er 
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{ sot^_key_3 , 
<C,0,UI_00) , 
(0, 0,UI_00} , 
{0, 0,UI_00} , 
<0, O.UI_00} , 
(0, 0,UI_00} . 
(?ower_keyl , 



D_100, 



conf _screen_message 



} , 



P_100, 



powered own 



/ 
{ 



33 - dummy LAST state for backtracking */ 



{ ?ower_keyl , 
(0, 0,UI_00} , 
{0,0,UI_00) , 
<0, 0,UI_00} , 
<0, 0,UI_00} , 
{0.0,UI_J)0} , 
{0,0,CJI_00} , 
{0, 0,UI_00} , 
(0, 0,UI_00} 



I_100, 



powered own 



} ; 



run_UI_event (unsigned char event_num) 

unsigned char c,d, done; 
done = 0 ; 

for (c = 0; (c < max__UI_events > !done; c++) 

d = Stable [UI_state] [c] .this_event; 

it (d == even t_n urn) 

{ 

UI_table[UI_state] [c] . action () ; 

UI_state = UI_table[UI_state] [c] .next^state; 

if (S$lLate"LvS?f ng baCk t0 3 ' bookmarked ' state */ 



UI_state = pop_state(); 



{ 
> 

Th^ h tf P r ° v i des another get-out for programmable keys. 

o^thrstate'tab!^' " y alternaC ^ expansion 

else^if (UI_state — COND) 

UI_state = cond state; 
} 

done = 1 ; 

/*disp_state() ; */ 

/♦print f ("%d\n" ,UI_state) ; */ 

<*isp_sk(UT__state) ; 
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CIA1MS 

1 . A terminal comprising a display, one or more keys, and electronic 
circuitry for carrying out the functions of the terminal in accordance with 

5 user input via said key or keys, said terminal being characterised by means 
for displaying, on said display, the function of the or each key according to 
the current context of the terminal. 

2. A terminal as claimed in claim 1 wherein the or each key is arranged 
in physical proximity to the display so that a user can make a visual 

10 connection between each key and the display of its function on the display. 

3. A terminal as claimed in claim 2 wherein a particular section of the 
display is allocated to providing the display for indicating the function of the 
keys, the keys being physically arranged adjacent said section, and 
wherein the remainder of the display is used to display other information 

i s relating to the operation of the terminal. 

4. A terminal as claimed in any one of claims 1 to 3 in which the 
function of each of said one or more keys is dictated on a dynamic basis by 
the current context of the terminal. 

5. A terminal as claimed in claim 4 wherein said electronic circuitry 
20 comprises means for determining the current context of the terminal, 

means for allocating to the or each key a function appropriate to that 
context, and means for displaying on the display the allocated function for 
the or each key at a position on the display such that the user will be able 
to make a visual connection between that key and its allocated function. 
25 6. A terminal as claimed in claim 5 wherein said electronic circuitry 
includes a microprocessor under the control of software. 

7. A terminal as claimed in any one of claims 4 to 6 in which, in 
addition to said one or more keys, the terminal is equipped with further 
keys whose function is fixed, and is not dictated on a dynamic basis by the 

30 current context of th terminal. 

8. A terminal as claimed in any one of the preceding claims wherein 
means are provided for highlighting the function display of the or any one of 



BNSDOCID: <WO 002871 7A1 I > 



WO 00/287 1 7 PCT/G B99/03504 

-20- 

each of said one or more keys in ord r to direct a user's attention to that 
key. 

9. A terminal as claimed in claim 8 wherein the highlighted key or keys 
are a different colour to the remainder. 

5 10. A terminal as claimed in claim 8 wherein the highlighted key or keys 
are caused to blink. 

11. A terminal as claimed in any one of the preceding claims in the form 
of a portable telephone handset. 
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FIG. 2 
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FIG. 4 
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FIG. 5 
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FIG. 8 



C-100 (On Line) 
(See Figure 3) 

3 = .... 

Tr an Hold Conf > 
Tran 




(Call Answered) 



S-100 (Directory) 
See Figure 6 




M-100 (Local Directory) 
See Figure 7 







T-102 (Transfer Screen) 






CALL TRANSFERRED 

• 




Timeout 




1-100 (On Hook) 




See Figure 3 





BNSDOCID: <WO__0028717A1 I > 



INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 H04M1/247 



Inten nal Application No 

PCT/GB 99/03504 



According to International Patent Classification (IPC) or to both national classification a nd IPC 
B. FIELDS SEARCHED ~ _ ~ ~~ — — — 
Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 H04M G06F " 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Electronic data base consulted during the international search (name of data base and, where practical, search terms used)" 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



| Category : 


Citation ot document, with indication, where appropriate, ol the relevant passages 


Relevant to claim No. 


X 


EP 0 872 996 A (NOKIA MOBILE PHONES LTD) 

21 October 1998 (1998-10-21) 

abstract 

column 3, line 35-47 
column 4. line 4-10 
column 7, line 16 -column 11, line 48 
figures 1-5 


l-n 


X 


EP 0 633 684 A (US WEST TECHNOLOGIES INC) 

11 January 1995 (1995-01-11) 

abstract 


1-7,11 


Y 


column 4. line 29 -column 9, line 56 
figures 1-13 

-/— 


8-10 



| X I Further documents are listed in the continuation of box C 
Special categories of cited documents : 

"A" document defining the general state of the an which is not 
considered to be of particular relevance 

"E" earlier document but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use. exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 

Date of the actual completion of the international search 

13 January 2000 

Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 

Form PCT/ISA/210 (second sheen 4 July 1992) 
BNSDOCID: <WO 002871 7A1J_> 



Patent family members are listed in annex. 

T" later document published after the international filing date 
or prionty date and not en conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination beina obvious to a person skilled 
in the art. 

"&" document member of the same patent family 

Date of mailing of the international search report 

20/01/2000 

Authorized officer 



Golzio, D 



page 1 of 2 



■It 



INTERNATIONAL SEARCH REPORT 



Interr nal Application No 

PCT/GB 99/03504 



C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category " 



Citation of document- with indication. where appropriate, of the relevant passages 



Relevant to claim No. 



GB 2 323 193 A (MOTOROLA LTD) 
16 September 1998 (1998-09-16) 
abstract 

page 1, line 11 -page 2, line 9 
page 3, line 22 -page 4, line 24 
page 5, line 27 -page 6, line 21 
figures 1,3,4 

WO 98 37681 A (BOSCH GMBH ROBERT ;KLEIN 
BERNT (DE); MURGAS HANS (DE); WEIDNER WOL) 
27 August 1998 (1998-08-27) 
abstract 

page 3, line 20 -page 12, line 8 
figures 1-10 

GB 2 310 567 A (NOKIA MOBILE PHONES LTD) 

27 August 1997 (1997-08-27) 

abstract 

page 4, line 19 -page 11, line 22; figure 
1 

figures 1,3-7 



8-10 



1-7,11 



1-7,11 



Form PCT/1SA/210 (continuation of second sheen (July 1992) 



BNSDOCID: <WO 002871 7A1_!_> 



page 2 of 2 



4' 

INTERNATIONAL SEARCH REPORT 

information on patent family members 



interr nal Application No 

PCT/GB 99/03504 



* 

■ \ 



>irr. 



Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


date 


EP 0872996 


A 


21-10-1998 


NONE 






EP 0633684 


A 


11-01-1995 


US 
US 


5425077 
5633912 


A 
A 


13-06-1995 
27-05-1997 


GB 2323193 


A 


16-09-1998 


DE 


29800031 


U 


04-06-1998 


WO 9837681 


A 


27-08-1998 


DE 
EP 


19706595 
0962084 


C 
A 


09-07-1998 
08-12-1999 


GB 2310567 


A 


27-08-1997 


AU 
CN 
EP 
WO 


1887497 
1216187 
0882347 
9731467 


A 
A 
A 
A 


10-09-1997 
05-05-1999 
09-12-1998 
28-08-1997 



Foim PCT/1SA/210 (patent family annex) (July 1992) 
BNSDOCID: <WO 002871 7A1 I > 



